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[57] ABSTRACT 

In a thread feed device for a textile machine, in particu- 
lar for an air-jet weaving machine, which comprises a 
thread storage and feed device between a thread supply 
device and the picking device of the textile machine and 
which further comprises an assistant device arranged in 
the thread path extending from the thread supply de- 
vice to the thread storage and feed device, the assistant 
device is provided with a friction drive for the thread. 
A method of driving a thread comprises the features 
that, in a friction drive constituting the assistant device, 
the circumferential speed of the friction drive is con- 
trolled such that it is higher or lower than the thread 
speed in the thread storage and feed device, and that, on 
the circumference of the friction drive, the thread is fed 
with a certain amount of slip maintained during the feed 
process or decelerated. 

18 Claims, 1 Drawing Sheet 
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eg. by selecting the rotating surface of the friction 

THREAD FEED DEVICE drive. 

The drive provides energy for the thread; depending 
This application is a continuation of PCT Application on the thread tension, the thread takes up the amount of 
No. PCT/EP89/01618, filed Dec. 29, 1989. 5 energy required for obtaining the necessary thread 

FTFT n OF TUP TMVPKTTotm s P eed The ^J 01 P* 1 * <* this task no longer has to be 

FIELD Or THE INVENTION fulfilled by the thread storage and feed device. A modu- 

The present invention is directed to a thread feed lation of the influence on the thread can also be effected 

device and, more particularly, to a thread feed device by influencing the driving force transmission in the 

having an assistant device provided with a slip friction 10 friction drive. 

drive roller for acting on a thread. The influence on the thread can be modulated by 

BACKGROUND OF THE INVENTION J^ 3 ** * 6 1 °T n8 . angle f toead m me 

drive, a larger looping angle causing a stronger assist 

In the case of a thread feed device which is known feed, whereas a smaller looping angle causes a w eaker 

from Belgium Pat No. 900 041, an air jet located close 15 assist feed. In addition to the tension of the thread, the 

to the thread supply device serves as an assistant device, looping angle is used as a control variable for the 

which, either alone or in cooperation with an arm amount of slip. 

which is adapted to be resiliently pivoted transversely When the looping angle is approx. 90°, there will be 
to the thread path, tries to keep small thread tension the additional advantage that the thread deflection from 
variations for the thread storage and feed device during 20 the bobbin to the storage device, which has hitherto 
each thread draw-off cycle. Thread tension variations been necessary in the case of a conventional arrange- 
also result from the cyclically changing unwinding ment of a vertical bobbin and of a horizontal thread 
paths of the thread from the supply device which has storage and feed device, will be carried out by the fric- 
the form of a bobbin. More specifically, the thread is tion drive itself. The friction roll can be light and its 
stored on the supply bobbin with a criss-cross winding 25 inertia can be small and it can rapidly be accelerated to 
formation, and the unwinding of the thread in an axial the speed required and then be decelerated again. Short- 
direction periodically changes the direction of the path time thread drags originating from the bobbin are corn- 
along which the thread leaves the bobbin thus creating pensated for by the friction roll, 
oscillating variations of the resistance of the yarn. The A clutch member has the effect that the thread can 
assistant device takes over part of the drawing-off work 30 run with the friction roll also without direct drive of 
of the thread storage and feed device. In particular, in said friction roll, if this is advantageous under certain 
the case of the high thread speeds in air-jet weaving operating conditions. In particular in the slow-down 
machine s, a reduction of the number of thread break- phase, the thread is accurately decelerated via the en- 
ages is thus aimed at However, the air jet and the pivot- gaged clutch and the decreasing driving speed, and this 
able arm represent a source of malfunction in the thread 35 prevents, at least to a large extent, after-running of the 
path, since it is difficult to exactly adapt the influence of thread due to its mass and, consequently, an undesirable 
the pneumatic assistant device on the thread to the excessive supply of thread. 

speed of the thread in the thread storage and feed de- A brake member can be used for rapidly decelerating 
vice. the friction roll or for decelerating said friction roll in a 

The present invention is based on the task of pro vid- 40 purposeful and modulated manner during operation, a 
ing a thread feed device and a method by which the desired thread tension being thus produced. If desired, a 
number of t hr ead breakages in general, and the number free wheel blocking in one direction can be provided as 
of thread breakages in the thread storage and feed de- well. 

vice in particular, can be reduced even further. A specially selected surface coating of the friction 

A friction drive acting on the thread mechanically 45 roll is one of the factors determining the amount of slip, 
and with a certain amount of slip (slip-feed) is able to In adaptation to the thread quality, different surface 
adjust, with the aid of an assist feed, the thread speed coatings can be provided in an axially juxtaposed mode 
upstream of the thread storage and feed device sensi- of arrangement, the respective adequate surface coating 
tively enough to avoid undesirably strong strains on the being then used in each case. 

thread in the thread storage and feed device. This re- 50 A speed control unit effects an accurate control of the 
suits in a considerable decrease in thread breakages in friction drive in response to the thread speed deter- 
general and in thread breakages in the thread storage mined by the thread storage and feed device. It is, how- 
and feed device in particular. The friction drive can be ever, also possible to drive the friction drive indepen- 
adapted to the drawing-off speed of the thread storage dently and to control the actual speed of the thread only 
and feed device in a simple manner. It also damps ten- 55 via the modulation of the influence, e.g. by means of the 
sion peaks resulting from the changing unwinding paths slip. Also particularly sensitive or weak threads can 
of the thread (short-time thread drag) from the bobbin. thus be processed at high speeds and without any risk of 
The friction drive has a simple structural design, it re- breakage. 

quires little space and it can easily be adapted to various It is possible to achieve a uniform adaptation of the 
thread qualities. The surface, which is in contact with 60 thread speed for the thread storage and feed device, 
the thread, must not be sticky, but it should be compara- Even in the case of high speeds and a comparatively 
tively smooth, it should guarantee gentle treatment of sharp deflection, the thread will no longer break in the 
the thread and, moreover, it should be resistant to wear. thread storage and feed device. The intentionally ef- 
A rotating surface made of hard chromium-plated alu- fected speed difference causes the slip, which is re- 
mimim or a surface made of plasma-coated ceramics, for 65 quired for the assist feed (deceleration or acceleration), 
example, will serve this purpose well. From the point of view of control technology, the 

The modulation of the influence on the thread per- feed is effected with an increasing amount of slip from 
mits a precise adaptation to the respective thread speed, the very beginning. 
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The operating range is subdivided into a plurality of 
successive ranges. In the first range, the thread is— e.g. 
in the slow-down phase of the thread storage and feed 
device— decelerated for the purpose of preventing aft- 
er-running because the friction drive runs less fast than 
the thread or stands still In the next range, the friction 
drive can be disconnected from its drive, the thread is 
then subjected to the mechanical motion resistance of 
the friction drive, and this suppresses variations in the 
tension. In the subsequent range, a surplus speed is 
available due to the fact that the friction drive is driven 
faster than the thread, and, if necessary, the thread will 
take up said surplus speed at least partially with a cer- 
tain amount of slip. Also in this speed range variations 



10 



clutch member 13, when disengaged, perrnitting the 
friction roll 11 to rotate faster or less fast than the drive 
motor 12. In addition, a modulable braking device (not 
shown) for the friction roll 11 may be provided as well. 
If desired, the clutch member 13 may in this case be 
replaced by a freewheel which blocks only in the driv- 
ing direction. More specifically, the freewheel acts as a 
clutch which transfers torque in only one direction and 
allows for free running in the opposite direction. 

The bobbin 9 is arranged in an upright position, 
whereas the thread storage and feed device 4 is ar- 
ranged in an approximately horizontal position. At the 
friction roll U, the thread Y is deflected such that a 
looping angle oc of approx. 90* is formed. The angle <x 



of the tension in the thread are suppressed by means of IS can be adjusted by positioning the bobbin 9 relative to 



25 



30 



the exactly controllable assist feed. 

The assist feed decelerates in the range of low thread 
speeds, whereas it pushes from behind in the case of 
higher thread speeds. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the subject matter of the invention 
are explained on the basis of the drawings, in which 

FIG. 1 shows a schematic representation of a thread 
feed device provided with an assistant device, 

FIG. 2 shows in the form of a diagram a thread speed 
curve, and 

FIGS. 3, 4a, and 4b show various speed diagrams. 
DETAILED DESCRIPTION 

In the case of a feed device 1 for feeding a thread Y 
to a textile machine 2, e.g. to an air-jet weaving ma- 
chine, a picking device 3, e.g. an air jet, for the textile 
machine is provided. The picking device 3 is preceded 

by a thread eyelet 5 and by a thread storage and feed 35 bobbin 9 are compensated for or filtered out by the 
device 4, which, in cases in which a pick of exactly assistant device 10, thus, in the thread deflection area 20 
measured length sections is to be processed, can be of the device 4, the tension variations are hardly notice- 
provided with a measuring device for the respective able. 

pick length supplied. An additional thread guide 6 is The exact control of the drive motor 12 and of the 

provided upstream of the thread storage and feed de- 40 friction roll 11, respectively, in response to the thread 

vice 4. A drive motor 7 of the thread storage and feed speed in the thread storage and feed device 4 is parti cu- 

device, which is connected to a control means (not larly important, since the speed influence (friction) oc- 

shown), drives a winding element 18 winding the thread curring when the thread is sharply deflected, e.g. at the 

Y onto a storage surface 19. In the case of this type of outlet of the winding element 18, is thus eliminated. In 

thread storage and feed devices 4, a significant deflec- 45 order to sum up, it can be said that excessive thread 



the friction roll 10 as shown in FIG. 1. 

The picking device 3 draws thread sections having 
eg. a precisely predetermined length off the thread 
storage and feed device 4. Depending on the amount of 
20 thread consumed by the textile machine 2, the drive 
motor 7 continuously maintains a thread supply in the 
thread storage and feed device 4 and draws the thread Y 
off the bobbin 9. This is done in such a way that the 
thread runs practically continuously. A certain unwind- 
ing resistance as well as possible tension peaks in the 
case of changes in the unwinding paths (short-time 
thread drag) are opposed to the removal of the thread Y 
from the bobbin 9. 

The assistant device 10 assists in supplying the thread 
Y at the speed required by the thread storage and feed 
device or it decelerates the thread in such a way that 
changes in the tension of the thread Y are limited to 
small changes. Tension variations caused by a change in 
the winding direction (short-time thread drag) on the 



tension and dangerous variations in the tension in area 
20 are largely avoided by the assist feed, Le. factors are 
avoided which were presumably the cause of thread 
breakage occurring in said area. 

In FIGS. 2-46, VR represents the circumferential 
speed of the friction roller, i.e. the direction in the dia- 
gram in which the circumferential speed of the friction 
roller increases. VY represents the direction in which 
the yarn speed increases in the diagram. KR and KY 



tion of the thread occurs in the area 20, and this deflec- 
tion may cause thread breakage in the case of high 
thread speeds. 

The thread Y comes from a thread supply device 8, 
e.g. from a conical bobbin 9, which has wound thereon 50 
said thread, e.g. such that the thread is cross-wound in 
alternating directions. An assistant device 10 is arranged 
between the bobbin 9 and the thread guide 6; it will be 
expedient when said assistant device 10 is arranged 

close to the bobbin 9. The assistant device 10 is a fric- 55 represent the speed curves of the circumference of the 
tion drive R with a friction roll or roller 11 having e.g. friction roll and the yarn, respectively, 
a frictionally active surface. The friction roll 11 is driv- According to FIG. 2, the thread speed KY remains 
ingly connected to an adjustable drive 12, e.g. a step- below the circumferential speed KR of the friction 
ping motor. The control of the drive 7 of the thread drive throughout the whole operating range. Both 
storage and feed device 4 is connected to a control unit 60 speed curves are shown in idealized form as straight 
15 via a line My said control unit 15 receiving informa- lines having different slopes. A slip, which increases in 
tion on the thread speed. Also the drive 12 can be con- proportion to an increase in the thread speed, occurs 
nected to the control unit 15 via a line 17. between the thread and the friction drive so that the 

Unless a direct driving connection is provided, a friction drive can always push the thread from behind if 
clutch member 13, which is adapted to be disengaged 65 this should be required by the thread storage and feed 
and engaged in a controlled fashion and which, if neces- device 4. 

sary, is adapted to be modulated, can be inserted be- According to FIG. 3, the operating range of the 
tween the drive motor 12 and the friction roll 11, said thread storage and feed device 4, Le. the curve KY of 
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the thread speed VY, is subdivided into three, sections I claim: 

A* B, C Section A extends up to a comparatively low 1. In a thread feeding system for a textile machine, 
speed reference value a; section B extends from a up to such as an airjet weaving machine, the feeding system 
a higher speed reference value b; section C extends from including a thread storage and feed device positioned 
b up to the highest speed reference value c (maximum 5 between a thread supply device and a picking device of 
thread speed value VYmax). In section A the thread is the textile machine, and an assistant device positioned in 
decelerated by the friction drive which can even stand the thread path extending from the thread supply de- 
still. The clutch is engaged in this case. This is particu- vice to the thread storage and feed device, comprising 
Iarly important in the slow-down phase. In section B the the improvement wherein the assistant device includes a 
clutch is disengaged. The friction drive rotates freely 10 drivable slip friction roller having a peripheral surface 
together with the thread; due to the rotational resis- on which thread running from the thread supply device 
tance of the friction drive, slip will occur. In section C to the thread storage and feed device is deflected and 
the friction drive is driven with a positive speed surplus, conveyed by a friction force directed circumferentially 
the clutch is engaged. The thread is fed with a certain along said peripheral surface with a modulable slip- 
amount of slip. When the thread tension increases, the IS effect 

slip will decrease and the assist feed will increase and 2. The thread feeding system claimed in claim 1, 

vice versa. The tension is again maintained compara- wherein the assistant device further includes drive 

tively low and uniform. An unsteady speed curve KR is means for driving said slip friction roller, 

obtained for the friction drive, the curve KR in FIG. 3 3. The thread feeding system claimed in claim 2, 

being exaggerated or rather idealized. 20 wherein said drive means is a speed-adjustable drive. 

According to FIG. 4a, 46 a reference speed value d 4. The thread feeding system claimed in claim 3, 

along the curve KY has been chosen, e.g. depending on wherein the assistant device further includes a clutch 

the thread quality, so that two sections D, E exist member interposed between said slip friction roller and 

When the thread speed VY increases, the friction drive said drive means to disengage or modulate the speed of 

will be driven less fast than the thread in section D until 25 said slip friction roller. 

the friction drive curve KR will cross the curve KY at 5. The thread feeding system claimed in claim 3, 

point d. In section E the friction drive is driven with an wherein axiaHy delimited surface coatings causing dif- 

increasmg speed surplus. The curve KR can, in an ideal- ferent degrees of slip-effect are positioned side by side 

ized form, be a straight line (FIG. 4a) or a shallow on said peripheral surface of said slip friction roller. 

S-curve (FIG. 4b) having its inflection point at point d. 30 6. The thread feeding system claimed in claim 3, 

Under special operating conditions, the friction drive further including a speed control unit connected to a 

may also be driven in a direction opposite to the direc- drive motor of the thread storage and feed device and 

tion of movement of the thread for intentionally causing connected to said drive means of said assistant device, 

even stronger deceleration. said speed control unit including means for controlling 

Control unit 15 processes signals representing the size 35 said drive means in response to the speed of the thread 

of the yarn store on the storage surface 19. The control in the thread storage and feed device, 

unit drives the winding element 18 via drive motor 7 in 7. The thread feeding system claimed in claim 1, 

order to either replenish the yarn store on the storage wherein said peripheral surface of said slip friction rol- 

surface or to maintain its size within given limits. The ler has a contacting area of predetermined circumferen- 

control unit 15 establishes an essentially average driving 40 tial length for contacting the thread, and wherein means 

speed to avoid a stop-go operation with harsh accelera- are provided for varying the length of said contacting 

dons and decelerations. The information signal for con- area for modulating the slip-effect 

trolling the drive motor 7 in the feeding device is also 8. In a thread feeding system for a textile machine, the 

used for controlling drive motor 12 accordingly and in thread feeding system including a thread storage and 

synchronism with the drive motor 7 to enable the assis- 45 feed device positioned between a thread supply device 

tant device 10 to present the yarn to the feeding device and a picking device of the textile machine, and an 

at the demanded speed. For example, for a pattern of assistant device interposed between the thread supply 

the weaving machine needing many yarn sections of the device and the thread storage and feed device along a 

yarn from the feeding device 4 within a given period of thread path, comprising the improvement wherein the 

time, the control device 15 accelerates the drive motor 50 assistant device includes a drivable slip friction roller 

7 in order to maintain a given storage size on the storage having a peripheral surface on which a thread running 

surface 19 even for the high insertion frequency. When from the thread supply device to the thread storage and 

the pattern changes, for only yarn sections per time feed device is deflected, and means for controlling a 

unit, the yarn store on the storage surface 19 would peripheral surface speed of said slip friction roller so 

become overfilled, but then the control unit 15 reduces 55 that said peripheral surface speed deviates from a thread 

the speed of drive motor 7 accordingly, and also the speed in the thread storage and feed device to maintain 

speed of the drive 12. a predetermined amount of slip with the thread where it 

In order to avoid after-running or ballooning of a contacts said peripheral surface during a thread feeding 

previously fast-running yarn in a slow-down phase, operation. 

drive 12 can be controlled by control unit 15 to inten- 60 9. The thread feeding system claimed in claim 8, 
tionally brake the yarn as illustrated in section A of wherein said slip is defined as a speed differential be- 
FIG. 3. In acceleration phases, the friction roller 11 has tween said peripheral surface speed and said thread 
to be driven with over-speed. In constant speed phases, speed, and said slip increases approximately continu- 
the friction roller 11 may run freely so as to be dragged ously in proportion to an increase in said thread speed, 
by the yarn. In slow-down phases, the friction roller 11 65 10. The thread feeding system claimed in claim 8, 
may be stopped or braked as in section A of FIG. 3 in wherein said assistant device further includes a speed- 
order to intentionally decrease the yarn speed and to adjustable drive motor for driving said slip friction 
maintain the yarn tension at a low but constant level. drive roller. 
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11. The thread feeding system claimed in claim 10, mum thread speed value, said range having a reference 
wherein said means for controlling said peripheral sur- speed value which is indicative of thread quality, said 
face speed includes a speed control unit connected to means for controlling said first-mentioned drive motor 
said drive motor and connected to a second drive motor including means for driving said slip friction drive roller 
of the thread storage and feed device, said speed control 5 slower than the thread speed up to said reference speed 
unit mcludmg means for controlling said first-men- value, and means for driving said slip friction drive 
£"2? d ™ motor « ^pnse to the thread speed in roUer increasingly faster than the thread speed above 
the toad storage and ted device said reference speed value, a curve representing said 

12. The thread feeding system claimed in claim 11, & friction drive roller speed defining an anoroxi- 

device vanes in a predetermined range up to a maw- spee |curv e . 

mum thread speed value, said range having a plurality + A vL * m m 

of reference thread speed values which « utilized as £ V* J"?* feed f g . SySt * n ckuned m chm 10 ' 

switching points for saTspeed control unit, said means ^^said dnve motor is a stepping motor, 

for controlling said first-mentioned drive motor includ- 15 £ ?*5 ^ *■*"« m clam * 

ing means for forcibly decelerating said slip friction wh ^. the a ^ staD ^ t evlce mcmdes means for 

drive roller in a first range delirnited by a first reference modulatln « 88,(1 Penpheral surface speed to vary said 

speed value, means for disconnecting said slip friction P^etermined amount of slip. 

drive roller from said first-mentioned drive motor so 16 ' ^ feedm S 8V8te m claimed in claim IS, 

that said slip friction drive roller operates in a freely 20 wnerem said means for modulating includes a clutch 

rotatable manner together with the thread in a second member for engaging and disengaging said slip friction 

speed range delimited by said first reference speed value drive roller fr° m a drive motor. 

and a second reference speed value which is greater 17 - J^ G thread feeding system claimed in claim 15, 

than said first reference speed value, and means for wherein said peripheral surface has a contacting area of 

driving said slip friction drive roller with a positive 25 predetermined circumferential length, and wherein said 

speed differential which increases in proportion to an means for modulating includes means for varying said 

increase in the thread speed and which feeds the thread circumferential length to modulate the amount of slip. 

with a predetermined amount of slip in a third speed The thread feeding system claimed in claim 15, 

range delimited by said second reference speed value wherein said means for modulating includes axially 

and said maximum thread speed value. 30 delimited surface coatings positioned side by side on 

13. The thread feeding system claimed in claim 11, said peripheral surface which cause differing amounts 
wherein the thread speed in the thread storage and feed of slip. 

device varies in a predetermined range up to a maxi- • * * * * 
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